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The aim of this paper is to investigate the bilateral relationship between the migration rate and household final consumption 
expenditures through the perspective of an econometric analysis. Migration phenomenon and consumption of households are two 
important effects and parts of macroeconomic stability, first of all because they are mostly generated by the macroeconomic 
stability of a country, and second they are a part of it because involves both positive and negative consequences in the broad 
socio-economic context. Starting from the hypothesis that the main part of the Romanian migrants remittances are directed 
toward the consumption of the population, and that the remittances are positively correlated with the number of emigrants, the 
article examines the impact of private consumption on migration process and vice versa, capturing the transition period, the 
economic boom and the financial crisis, using panel data analysis over the period 1996-2011 for 26 European Union countries. 
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1. Introduction 
Migration theories have evolved along the human society. There are many studies that show the implications of 
migration both at microeconomic and macroeconomic levels.  
Jennissen (2003) used a panel data for Western European countries over a period from 1960 to 1998 to estimate 
the inÀuence of economic determinants on net international migration, and found that GDP per capita has a positive 
effect and unemployment a negative effect on international migration.  Also, the same study was made across the UE 
countries before and after 2004 enlargement, by comparing the UE 10 with UE 15. The authors used the same 
regressors: GDP per capita and unemployment rate but also they have added Gini index and years of schooling, the 
results showing that the higher GDP per capita, the less are willing the individuals to emigrate (Zimmermann and 
Zaiceva, 2008). A recent study shows that GDP has an influence over the international stock migration, as the 
country is developed and has a high GDP per capita while the international migration stock increases. The study 
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used 2010 data for all 28 European Union countries, taking into the account that Croatia has become a member 
starting with first of July 2013 (Prada, 2013). 
This paper focuses mainly on the effect of household final consumption expenditures on migration, and the 
reverse impact, being obvious that migration has also an impact upon household expenditures. As Temple and 
McDonald (2010) show in a predictive model of the migration impact on GDP, migration has a meaningful impact 
on the rate of growth of per capita GDP, if migrants will be zero, the annual rate of growth of real GDP per capita 
would fall almost immediately to 1.3% and will maintain like this until 2050. Peri and Ortega (2009) analyzed 74 
OECD countries over a period from 1980 to 2005 and showed that immigration increases the GDP of the receiving 
countries.  
The present paper aims to focus on the importance of the bilateral relationship between migration and household 
final consumption expenditures. Therefore we analyzed the connection between the migration phenomenon and 
household expenditures (private consumption), the latter being understood as a monetary proxy for 
economic/material welfare of households. 
Following the logical interactions of economic processes, the propensity to emigrate increases when the economic 
activity of a country and the consumption possibilities of households are decreasing. So naturally, most of 
individuals choose to emigrate when the level of household final expenditures declines, even though there are other 
motivations that relate more to political or cultural aspects rather than to economically ones, and which trigger 
people to emigrate (Goschin and Roman, 2012), but the main purpose for emigration is to gain money that can act as 
an additional earning to the income of the emigrant’s household back in the origin country. 
An often made remark is that developing countries are the main receivers of the total remittances worldwide (Son 
and Carica, 2010) and more, that their value for some countries including Poland and Romania (Susanu, 2011) 
almost equalized the level of foreign direct investment - FDI (Popescu and Juverdeanu, 2008; Susanu, 2011), thereby 
becoming “in the last decade, the second largest source of external financing” (Son and Carica, 2010). 
Romania represents an important actor on the stage of migration phenomenon, ranking itself on the 5th place in 
the European top of emigration countries and on the 4th place as a remittance receiving country according to World 
Bank (2011), having an estimate of nearly 3 million citizens outside the country (Susanu, 2011).  
Although the amounts of money sent by emigrants to their origin country are economically meaningful to the 
overall income of household members, the remittances are partially used for consumption necessities such as to 
subsidize costs of education, health etc. (Son and Carica, 2010) and partially saved and invested (Susanu, 2011), 
with the specification that the latter share is much smaller than the one destined to housing expenditures (ÎncalĠărău 
and Maha, 2012). 
In the case of Romania the money sent by its emigrants are mostly destined for consumption purposes, having a 
share of 65% compared to the rest of the 35% allocated to investments in long-term consumer goods as pointed out 
by Son et al. (2009), in accordance with the results of Romanian Emigration Survey that emphasizes the destinations 
of remittances “which are to a great extent oriented towards the satisfaction of the current family needs (65%), 
followed by loans payment (9%), investments/acquisitions of long-term assets (7%), deposit/savings (5%), build a 
house (4%)” as noted by Goschin and Roman (2012).  
As a result, it can be stated that migration, remittances and household consumption are all mutually linked. The 
higher the number of emigrants is, the higher the amount of remittances is received and thus the household 
consumption increases and conversely, when the possibilities of consumption are reducing the propensity of 
emigration grows and as a direct consequence the amount of money gained by emigrants and sent to their home 
increases.  
Many studies have been conducted different types of empirical analysis concerning the impact of the economic 
return of migration process, namely the remittances on macroeconomic indicators such as GDP, household final 
consumption expenditures or investments. Some of them recognized the limits of their results due to the lack or 
inconsistency of remittances data used in analysis (ÎncalĠărău and Maha, 2012; Litan, 2009; Ojapinwa, 2012). Also 
there are insufficient researches relating to the household consumption as an influence to migration, therefore our 
analysis hopefully will shed some light addressing this gap in the literature with proposals for other ongoing research 
directions.  
This being ascertained, in this paper we explore the mutual relationship between the migration process and the 
household expenditures and reveal the influence of the household consumption over the migration rate and vice 
versa by using panel analysis regression. 
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2. Data and methods 
The analysis will focus on two variables: Crude migration rate and Households final consumption expenditures to 
show if there is any connection between them, the strenght and its direction. Commonly migration influences 
indirectly the household expenditures through the remittances. Why actually does migration influences household 
expenditures? The money sent to the origin country, namely remittances, are spent by the household members and 
are becoming part of household final consumption expenditures, the main component of GDP, determined through 
the expenditure approach. 
According to Eurostat’s definition the Household final consumption expenditures consists of the total outlay on 
individual goods and services by resident households, including those sold at below-market prices. It also includes 
imputed expenditures or transactions which do not occur in monetary terms and can therefore not be measured 
directly, amongst which the imputed rent for services of owner-occupied housing (imputed rents) is generally the 
most important one. Household final consumption expenditures is referred as private consumption in national 
accounts. 
The Crude rate of net migration is defined by Eurostat as the ratio of net migration plus adjustment during the 
year to the average population in that year, expressed per 1000 inhabitants. The net migration plus adjustment is the 
difference between the total change and the natural change of the population.  
A negative crude migration rate shows that there are more emigrants than immigrants into the analyzed country. 
We used this variable instead of remittances as it is well known and acknowledged in the specialized literature 
(Popescu and Juverdeanu, 2008; Son and Carica, 2010; Susanu, 2011; ÎncalĠărău and Maha, 2012; Ojapinwa, 2012; 
Goschin and Roman, 2012) the fact that the level of officially reported remittances is underestimated, some experts 
saying that it accounts to 50% of the total remittances, the main reason being the high costs of money transfer 
operators and the distrust of the migrant workers in these banking services. As a result only a part of remittances are 
being officialy recorded, another important part of them being sent through alternative informal ways such as: by 
means of transport, through relatives, friends or other intermediaries and thus not being registered. 
We used data from Eurostat database. The period of analysis includes 16 years, starting with year 1996 until 
2011, for 26 EU countries with available data for both variables (because some countries offered data for a smaller 
period of time). We chose this period of time because we wanted to see if there are any influences over time 
surprising also the effects of the globalized financial crisis. To show this we analyzed the dataset by using a simple 
regression model for panel data.  
Panel data involve two dimensions: cross-sectional and time series, so a regression model for panel data is 
different from an OLS regression because it provides information of both dimensions, namely, over individuals and 
over time. The general model of panel data can be described as: 
 
୧୲ ൌ Ƚ୧ ൅෍ݔ௜௧
୩
୩ୀଵ
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Where: i = 1,…,N, N is the number of cross-sectional dimension (or individuals); 
             t = 1,…,T, T is the number of time dimension (or period). 
There are many types of panel data models but the most commonly analyzed models are fixed and random 
effects.  
Over migration were made various analyses using panel data, most of them being made for highlighting the 
macroeconomic determinants. Mayda (2007) shows that international migration is positively related with per worker 
GDP levels for the origin countries, she used in analysis data from various sources: the immigration data was from 
International Migration Statistics and the macroeconomic variables from World Bank’s Global Development 
Network Growth Database. So regarding the dependency of GDP with immigration rate we can conclude that any 
person who migrate into a country contribute to the growth of GDP. But which part of GDP can be connected with 
migration? Obviously the first thing that came into our mind was the household expenditures because people who 
emigrate send their revenues, which are used mainly for this type of expenditure, back to their origin countries. 
Our analysis was made by using Stata 12.0 and we modeled the crude migration rate as a function of household 
final consumption expenditures in Model 1 and vice versa for Model 2 to show how much is the influence between 
these variables, in what direction goes and what that means. 
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In what follows we used some abbreviations: for the individual or panel identifier in our case being the Country 
and we called it as id, for the time variable we named it t, the other two variables can be easily deducted from their 
name. 
First step of the analysis was to draw conclusions from the descriptive statistics shown below in Table. 1. For all 
variables there are three types of variation described in the table: 
Overall variation – which shows the variation over both dimensions. 
Between variation – which shows the variation over individuals, specifically the id. 
Within variation – which shows the variation over time (t). 
It is obvious that the standard deviation of within variation for id is zero because the cross-sectional variable does 
not vary over time, and therefore the between variation for time variable t is also zero because it does not vary over 
individual.  
 
Table 1. Descriptive statistics 
Variable Mean Std. Dev. Min Max Observations 
 
Household final consumption 
expenditures 
 
Overall 56.04255 7.620 29.6 76.3 N=416 
Between  7.506 36.187 37.581 n=26 
within  1.937 49.455 65.005 T=16 
Crude migration rate Overall 2.284375 5.221 -26.7 21.3 N=416 
Between  3.838 -5.425 11.337 n=26 
within  3.613 -22.365 12.659 T=16 
 
A very brief analysis can be made by building the evolutionary graph of both variables for each country 
(Appendix A).  
It can be noticed that the eastern countries have different patterns for the evolution of crude migration rate. 
Therefore, some of them registered a noticeable downfall in 2000 like Romania, Bulgaria and Croatia, some 
recorded increases like Czech Republic, Slovenia after 2007, and Cyprus in the middle and at the end of the period 
considered, the other countries Hungary, Poland and Slovakia remaining stable in general across the time interval. 
Just like the eastern countries, the western ones do not indicate a similar trend. Spain and Luxembourg have 
registered growths over the years but the first one started to decline from 2007, reaching at the end of the period the 
same level as in 1996. The other western countries like Austria, Belgium, Germany, Italy, Malta, Netherlands and 
Portugal have had a stable path during the period of analysis. The majority of northern countries namely Denmark, 
Estonia, Finland, Latvia, Sweden, United Kingdom and Lithuania have in general a constant linear direction, only 
the last one recording a drop in 2010. The exception here is Ireland which had a similar route for the variable as 
Spain.  
Regarding the evolution of household expenditures all EU countries included in the analysis have had a stable 
trend throughout the period considered, with small fluctuations, except for Luxembourg which stands out from the 
other countries by the fact that the private consumption decreases almost proportionally with the increase of crude 
migration rate in the analyzed time frame. 
The second step was to analyze the results from the panel data regression model. The method of regression model 
for panel data is the same as for the simple linear regression, so by validating the hypotheses of OLS method we 
estimate the coefficients of the fixed effects and the random effects models by xtreg, [fe, re] command. 
The fixed effects model it is also known as the within estimator and has the assumption that the error term is 
correlated with the individual specific term Į, because the model can exclude time-invariant variables (as gender, 
race etc.) or these variables could be omitted from the model (Greene, 2002). 
In the random effects model the Į is considered as a random variable and it is assumed to be independent of the 
errors İ and also mutually independent (Maddala, 2001). Also, an advantage for random effects model is that it can 
include time-invariant variables and it is better to be chosen if there is any available data for time-invariant variables, 
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                Table 2. Results of panel regression for Model 1 
Dependent variable Crude migration rate 
 Fixed effects  
 
Random effects  
Household expenditures -0.4375* -0.3348* 
Intercept 26.8038* 21.0491* 
R within 0.0550 
R between 0.2005 
R overall 0.1252 
F test 22.65**  
Wald test  26.04*** 
Rho  0.5195 0.4652 
Hausman test 2.54 (p-value = 0.11108) 
                 (*) are significant at 1%, (**) Prob>F = 0.000, (***) Prob>Chi2 = 0.000 
 
After testing both fixed and random effects in Model 1 we need to know which one fits better, so for this we have 
analyzed the probability value of Chi Square by using Hausman test. The null hypothesis of Hausman test is that the 
estimated coefficient is consistent and efficient, therefore if the associated probability of the test (p-value) is over 
0.05 we can conclude that the random effects model is better to choose. The Chi Square is based on Wald criterion 
(Greene, 2002) with k-1 degrees of freedom: 
 
ܹ ൌ ߯ଶሾ݇ െ ͳሿ ൌ ሺܾிா െ ܾோாሻƍሾݒܽݎሺܾிாሻെ ݒܽݎሺܾோாሻሿିଵሺܾிா െ ܾோாሻ 
 
Where:  bFE=the coefficient vector from the fixed effects estimator; 
bRE=the coefficient vector from the random effects estimator. 
 
We can observe from the result of Hausman test that there is some evidence against the fixed effects model and in 
favor of the random effects, so the final model can be described as a simple linear equation as it follows: 
 
 ൌ ʹͳǤͲͶͻͳെ ͲǤ͵͵Ͷͺ כ  ൅ ɂ(1)
 
The model (1) shows the correlation between the two variables: crude migration rate and household final 
consumption expenditures, and describes this correlation over the selected period of time from 1996 to 2011. We 
know that the difference between fixed effects model and random effects model is the assumption made on Į. By 
choosing the random effects model we know that it includes both within and between effects, hence, we can say that 
-0.3348 represents the average effect of household expenditures on crude migration rate when household 
expenditures changes with one unit over time and across the countries. 
R Square results are given for those three types of variation, and we can observe that the correlation is not that 
strong probably because the model can be refined by adding more variables, but we can say that is significantly 
correlated mostly for the variation between, which means that across countries there is an influence on migration of 
household final consumption expenditures. Rho has two interpretations depending on the estimated model type. In 
the case of fixed effects model, Rho is the fraction of variance due to the individual term and shows the proportion 
of variation explained by the individual-specific term (the constant term that does not vary over time). In our case, as 
we have chosen the random effects model, Rho is the fraction of total variance due to ɂ (Baum, 2006), and  shows 
the variation due to the error term (that varies over time and individuals), so 54%  is being explained by the error 
term and the other 46% by the constant term. 
As we seen migration is influenced by the household expenditures and, obviously, in turn it has an impact on 
household expenditures so we made the same analysis by using the crude migration rate as an independent variable 
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                  Table 3. Results of panel regression for Model 2 
Dependent variable Household expenditures 
 Fixed effects  
 
Random effects  
Crude migration rate -0.1257* -0.1298* 
Intercept 56.3298* 56.3391* 
R within 0.0550 
R between 0.2005 
R overall 0.1252 
F test 22.65**  
Wald test     24.08*** 
Rho  0.9250 0.9337 
  
Hausman test -8.89 
                (*) are significant at 1%, (**) Prob>F = 0.000, (***) Prob>Chi2 = 0.000 
    
We estimated both fixed and random effects by running the Hausman test and we observed that in this case the 
Chi Square value is negative. A negative statistic of Chi Square is normal for a small sample, as in our case, and the 
model on its bases is the fixed effects model (2) to choose. Rho in this case suggests that the variation in household 
expenditures is mostly related to the differences between countries of household expenditures. 
 
 ൌ ͷ͸Ǥ͵ʹͻͺെ ͲǤͳʹͷ͹ כ  ൅ ɂ  (2) 
 
Crude migration rate has a negative impact on household consumption, as there are more immigrants than 
emigrants into the analyzed country the household expenditures are reduced by 0.1257. We can conclude that 
consumption is decreasing because the immigrants remit their wage into the origin countries and are not included 
into the household consumption of the host countries. 
For setting the estimated models we must test for other diagnosis such as:  
Ɣ serial correlation – Wooldridge test estimated with xtserial command (Drukker, 2003); 
Ɣ heteroskedasticity – Modified Wald test for groupwise heteroskedasticity in cross-sectional time series 
xttest3 (Baum, 2001). 
 
Table 4. Diagnosis of the estimated models 
 
       (*) p-value – 0.000, (**) p-value= 0.0466 
 
A way of solving the heteroskedasticity is to estimate the model with robust variance, but in our case there is no 
significant change on the probability value of the general model and the estimated coefficients. 
According to the Wooldridge test we observed the presence of serial-correlation for both models, this result being 
explained by the fact that both of the indicators, household expenditures and crude migration rate are seen as inertial 
economic processes (Pecican, 2006), so we have reassessed our regressions and estimated two new fixed effects 
mixt models that differ from the initial models by the fact that we introduced an autoregressive component, finally 
being explained as a model between the dependent variable (crude migration rate, respectively household 
expenditures) and the independent variables as being: the first difference of the dependent variable, the independent 
variable and a dummy variable for estimating the effects of economic crisis period, for which we considered as being 
between 2007 and 2011. Most authors set the beginning of the financial crisis in the year 2007 (Stiglitz, 2010) and 
observed a global recovery starting with the summer of 2009 in US (Bordo, 2010). As for Europe the financial crisis 
reached its peak during 2008 and a recent study observed that there was a slightly recovery starting with 2010 when 
the majority of EU countries registered the effects of anti-recession economic measures they took (Eubanks, 2010), 
but many of them have not yet fully recovered, a simple example being Greece which is not expected to begin 
recovery before year 2014 (Karanikolos et al., 2013).  
 
 Model 1  Model 2 
Serial correlation 138.89* 4.38** 
Heteroskedasticity 1985.67* 29440.45* 
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Household expenditures - -0.4082* 
D1. Household expenditures 0.5155* - 
Crude migration rate -0.1136* - 
D1. Crude migration rate - 0.5287* 
Financial crises(dummy) -1.2805* -0.0368** 
Intercept 56.726* 25.2154* 
R within 0.254 0.3407 
R between 0.2181 0.217 
R overall 0.0928 0.2563 
F test 40.98* 62.18* 
Rho 0.9506 0.5926 
  (*) p-value = 0.000, (**) p-value = 0.915 
 
We have included into the models a dummy variable referring to the financial crisis to see if there are any 
influences over the dependent variable. We have discovered that in the case of household expenditures the period 
considered to be affected by the economic crisis has a negative influence and leads to a 1.28 reduction of household 
expenditures, though it has the same negative influence on crude migration rate the estimated parameter has no 
statistical significance, but there is a possibility that the effects of the crisis to be noticed later than this period. 
Regarding the analysis of the two panel data fixed effects models we can split them by the dependent variable. In 
the case of household expenditures the independent variable crude migration rate shows that the expenditures are 
reducing as the crude migration rate tends to be positive, therefore there are more immigrants into the analyzed 
country which remit to their origin countries. Also, the first difference of the household expenditures shows that the 
present consumption is influenced and increases by 0.5 with the size of consumption of a year ago. 
As for the crude migration rate we have observed that it tends to increase while the first difference of it modifies, 
showing that people actually tend to migrate in proportion as there are more immigrants in the analyzed countries, 
also household expenditures reduce the crude rate of migration, so we can conclude that if the household 
consumption increases then the country has more emigrants than immigrants. 
Analyzing Rho value we can conclude that the proportion of variation explained by the individual-specific term is 
relatively high in the case of crude migration rate as dependent (59.26% is explained by the individual-effect 
constant over time) and very high in case of household expenditures, 95.06% of variation in household expenditures 
is related to the panels differences, the other 4.94% being explained by the error term. 
3. Conclusions 
Our findings show that there is an obvious dependency between the crude migration rate and the household final 
consumption expenditures and vice versa which can have two interpretations: 
Ɣ firstly it shows the two aspects of migrants: immigrants and emigrants, as we replace the regressors with 
their values; 
Ɣ secondly it shows that an important amount of money earned by migrants are included into the household 
final consumption expenditures. 
The first two models revealed the negative relationship between crude migration rate and household final 
consumption expenditures this result being in compliance with the economic sense according to which the household 
expenditures tend to grow with increasing emigration, thus demonstrating that crude migration rate can act like a 
proxy for remittances in these models, indirectly influencing the size of household final consumption expenditures. 
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Also, the financial crisis period, as we set it between 2007 and 2011, has a negative and statistically significant 
impact on household consumption expenditures, these being reduced as the consumption possibilities have 
diminished as a consequence of the financial crisis and/or of the drastic economic measures taken by the 
governments to counteract the negative effects of the crisis. As for the crude migration rate it has as well a negative 
impact but not significant, therefore we can assume that the effects of financial crisis did not have a significant 
impact on the migration movement from the statistical point of view.  
The models estimated by using panel data regression can be improved by introducing more variables in 
connection with the two variables considered, crude migration rate and household expenditures, in order to obtain 
more consistent and powerful results. 
 
Appendix A. Evolution of crude migration rate and household expenditures 
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